























91 YEARS OF SERVICE 


H:jJ:-BAKER & BRO. 


271 Madison Ave., NEW YORK 
BALTIMORE CHICAGO SAVANNAH TAMPA 


Sole Distributors of 


DRIED ACTIVATED SLUDGE 
SANITARY DISTRICT of CHICAGO 


IMPORTERS EXPORTERS 
POTASH SALTS, 


SULPHATE of AMMONIA, NITRATE of SODA, PERUVIAN 
BIRD GUANO, FISH MEAL, BONE MEAL, 


TANKAGE, BLOOD, NITROGENOUS, 
AND ALL OTHER 


FERTILIZER MATERIALS 























|NTERNATIONAL AGRICULTURAL (ORPORATION 


MANUFACTURERS OF HIGH GRADE FERTIL_@IiZERS 
DEALERS IN 
FERTILIZER MATERIALS 
SUPERPHOSPHATE — MULTIPLE SUPERPHOSPHATE 
— OMEGA TANKAGE — 


__ AMERICAN and FOREIGN POTASH SALTS — 
— MINERAL AMMONIATES — TRISODIUM PHOSPHATE — 
— COMPLETE FERTILIZERS — 
FLORIDA PEBBLE ROCK PHOSPHATE—68%, 70%, 72%, 75%, 77% 
TENNESSEE PHOSPHATE ROCK—72%, 75%, 77%, 





Let us quote onyyour requirements 





General Office: Ry Phosphate Rock 
61 BroapwAyYy ! Mines at 

NEW YORK CITY I | MULBERRY, FLA. 
Southern Headquarters: MT. PLEASANT, TENN. 
ATLANTA, GA. | FERTILIZERS | WALES, TENN. 




















USE TWENTY MULE TEAM* BORAX OR BORIC ACID 
to correct Boron Deficiencies 


@ The essential role of Boron in plant Boron is required, we suggest the use of 
nutrition is no longer questioned. Re- Twenty Mule Team* Borax or Boric 
search and experimental work carried Acid in the fertilizer mix, as recom- 


, mended by state agricultural authorities. 
on in recent years have proved the need ° 


of adding Boron to various types of soils PACIFIC COAST BORAX COMPANY 


for normal plant development. When New York Los Angeles 


*The Twenty Mule Team trademark has been 
the symbol of quality Borax and Boric gy 


Acid for more than half a century. 
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A 
Complete 
Service 


HE strategic factory locations of the 

American Agricultural Chemical 
Company, as shown on the accompany- 
ing map, assure prompt, dependable 
service for the complete line of products 
listed below. 


We manufacture all grades of Com- 
mercial Fertilizers, Superphosphate, 
Agrinite Tankage, Bone Black, Bone 
Black Pigments (Cosmic Black), Dical- 
cium Phosphate, Monocalcium Phos- 
phate, Gelatin, Glue, Ground Lime- 
stone, Crushed Stone, Agricultural In- 
secticides (including Pyrox, Arsenate 
of Lead, ie dey 08 ogg 
sodium and Disodium Phosphate, Phos- 
phorus, Phosphoric Acid, Sulphuric FACTORIES 
Acid, Salt Cake; and we are importers Alexandria, Va. Detroit, Mich. Pierce, Fla. 


and /or dealers in Nitrate of Soda, Baltimore, Md. _ East Point, Ga. Port Hope, Ont., Can. 
Buffalo, N. Y. East St. Louis, Ill. Presque Isle, Me. 
Cyanamid, Potash Salts, Sulp hate of Carteret, N. J. Greensboro, N.C. Savannah, Ga. 


Ammonia, Raw Bone Meal, Steamed Cayce, S. C. Henderson, N.C. — Searsport, Maine 
Bone Meal, Sheep and Goat Manure, Chambly Canton, Montgomery, Ala. South Amboy, N. J. 


u oe : Quebec, Can. Norfolk, Va. Spartanburg, S. C. 
Fish, Blood and Tin-Tetrachloride. We Charleston, S.C. No. Weymouth, Mass. West Haven, Conn. 


mine and sell all grades of Florida Cincinnati, Ohio Pensacola, Fle. cede SC. 
Pebble Phosphate Rock. Clenelend, Obie ivenrehe ‘ 


The AMERICAN AGRICULTURAL CHEMICAL Co. 
50 Church Street, New York City 


SALES OFFICES 
Alexandria, Va. Columbia, S. C. Laurel, Miss. Pierce, Fla. 
GW Baltimore, Md. —_ Detroit, Mich. Montgomery, Ala. Port Ho e, Ont. 
R A A Buffalo, N. Y. East Point, Ga. Montreal, Quebec, Can. Savannah, Ga. 
Grid Carteret, N. J. East St. Louis, Ill. © New York, N. Y. Spartanburg, S. C. 
on Sy Charleston, S.C. Greensboro, N.C. Norfolk, Va. St. Paul, Minnesote 
cow 


Cincinnati, Ohio Henderson, N.C. No. Weymouth, Mass. Wilmington, N. C. 
Cleveland, Ohio Houlton, Me. Pensacola, Fla. Havana, Cuba 
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FLORIDA PEBBLE PHOSPHATE ROCK — 
Grades 77% B.P.L. and all standards to 68%. 
Also of special specifications—quality—calcin- 
ing—srinding. 

“ELECTROPHOS” — A superior quality of triple 
superphosphate of approximately 48% available 
P,O;. Almost white in appearance. 

“FLORAPHOS” SUPERFINE — A standard quality 
phosphate rock ground to 85% minus 200 mesh 


65% minus 325 mesh. Used extensively as a 
soil conditioner. Total P2O; 31%. 


“FLORAPHOS” FINE — Standard quality phosphate 
rock Total PxOs 31% Ground to a fineness 
of 90% minus 100 mesh 60% minus 200 mesh. 


“FLOR APHOS” FILLER —A phosphatic product of 
approximately 55% B. P. L. running 65% minus 
100 mesh. Used in place of inert fillers in fer- 
tilizer mixtures. 
Electric Furnace Products 
Phosphorus—Phosphoric Acid 75% Pure Food Grade 


THE PHOSPHATE MINING COMPANY 


110 WILLIAM STREET, NEW YORK NICHOLS, FLORIDA 

















“TRONA 





OTASH 


Trona Muriate of Potash is now being used from coast to 
coast. Uniformity —excellent mixing qualities — prompt 
deliveries — have contributed to the increasing popularity 
of this American product. 








Manufacturers of Three Elephant Borax and Boric Acid 








Branch Offices: 


‘age 23 
214 Walton Building 542 Conway Building 609 South Grand Avenue 
ATLANTA, GEORGIA CHICAGO, ILLINOIS LOS ANGELES, CALIF. 


AMERICAN POTASH & CHEMICAL CORPORATION 


70 Pine Street New York City 
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Liebig and the Potash Industry’ 


By J. W. TURRENTINE 


President, American Potash Institute, Inc., Washington, D. C. 


IEBIG’S report on “Organic Chemistry” 
L published in 1840, being accepted as the 
foundation of the mineral theory of plant 
nutrition, is worthy of a centennial celebration 
since on the concepts therein presented are 
based many of our present practices of crop 
production and soil maintenance. 

Liebig has been canonized as the patron 
saint of the potash industry. However, much 
of what he wrote discussed the work of others ; 
and the opinion is expressed that his service 
to agricultural chemistry was not so much the 
contributions from his own laboratories as 
the publicity he gave to those from others. 
In his report of 1840 he summarizes and 
weaves into an elaborate composition the ob- 
servations of both predecessors and contempo- 
raries, giving, however, his own interpretations, 
some remarkably wise, others subsequently 
proving untenable. 

There is little point in memoralizing his 
misconceptions. It is well worth while, how- 
ever, to note some of his conclusions on the 
role of potash in the mineral nutrition of crops 
which have withstood 100 years of research 
with practically universal acceptance today. 

Throughout his discussion he stressed the 
great importance of potash and other. bases 
such as calcium and magnesium in the nutrition 
of the plant, partly however to counteract the 
humus theory of plant nutrition prevailing at 
that time. From a consideration of analytical 
data available to him coupled with considerable 
deductive philosophizing, he concluded that 
plants vary in their inorganic content with the 
composition of the soil on which grown and 
at different stages of growth, and that they 
sometimes contain less potash at maturity than 


*A paper presented at the “Liebig Symposium,” American 
Chemical Society meeting, Detroit, September 9-13, 1940. 





during the growing season. Correlating the 
kind of plants growing on a soil with the com- 
position of the soil, he concluded that there 
were numerous plants which could grow only 
on soils containing potash and that this nu- 
trient was “perfectly indispensable” to their 
growth; that plants with a high potash con- 
tent were not found growing on sandy soils 
because such soils were low or lacking in 
potash. 

Liebig advanced the idea that the total of 
bases in plants growing under different con- 
ditions were fairly constant, a concept that in 
recent years has been receiving renewed atten- 
tion. He arrived at this conclusion from a 
careful analysis of the data obtained by others 
who entirely overlooked this significance. These 
data showed that the same species of plant 
growing under different soil conditions con- 
tained varying amounts of potash, calcium, and 
magnesium and because of this variability had 
been interpreted as meaning that these bases 
had no particular influence on growth. Liebig 
recalculated the data to the oxide equivalents 
and found that the total of oxygen thus calcu- 
lated was approximately the same for all plants. 
Thus, he pointed out that larger amounts of 
lime were accompanied by smaller amounts 
of magnesia, and conversely, the foundation 
for the present day concept of the antagonism 
of ions in plant nutrition. 

Liebig laid great stress on the possibility 
of exhausting soils by continuous cropping if 
the bases removed were not replaced by manure 
or artificial fertilizer, citing both European 
and American soils exhausted by the one-crop 
system. He recognized the recuperative powers 
of soils and stated that one of the great bene- 
fits from fallowing was the weathering of 
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minerals in the soils with the release of plant 
nutrients. He stated: “The potash contained 
in the soil itself is inexhaustible in comparison 
with the quantity removed by plants. But when 
we increase the crop of grass in a meadow by 
means of gypsum, we remove a greater quan- 
tity of potash with the hay than can under the 
same circumstances be restored. Hence it hap- 
pens that, after the lapse of several years, the 
crops of grass on the meadows manured with 
gypsum diminish, owing to the deficiency of 
potash. But if the meadow be strewed from 
time to time with wood ashes, even with the 
lixiviated ashes which have been used by soap 
boilers, then the grass thrives as luxuriantly 
as before. The ashes are only a means of re- 
storing the potash.” 

Liebig showed the applicability of his ideas 
in practical agriculture and taught that the 
treatment of a soil should be adapted to its 
needs and to those of the crop growing on it. 
He stated: “A fertile soil ought to afford to a 
plant all the inorganic bodies indispensable 
for its existence in sufficient quantity and in 
such condition as allows their absorption.” 
* * * * * The fertility of a soil is much in- 
fluenced by its physical properties, such as its 
porosity, color, attraction for moisture, or state 
conditions, the fertility depends upon the 
of disintegration. But independently of these 
chemical constituents of which the soil is 
composed * * * * +” 


Development of German Deposits 

Liebig’s period of activity in agricultural 
chemistry coincided in general with the dis- 
covery and early development of the Stassfurt 
potash deposit; but Krug von Nidda, not 
Liebig, is now considered the founder of the 
potash industry because of his persistent ac- 
tivity in developing interest in the agricultural 
and industrial use of the Abraumsalze there 
produced. 

The Stassfurt deposit, it is recalled, had 
been worked from the surface as a source of 
table salt since the 12th Century. Because of 
the success of a shaft begun at Artern in 1837 
and with a view to discovering larger supplies 
and better grades of sodium chloride, boring 
was begun at Stassfurt in 1939, but after 
reaching a depth of 580 meters was stopped 
in 1851 because the salts encountered were so 
contaminated with potassium and magnesium 
salts as to render them unfit for human con- 
sumption. However, two shafts were started 
the same year which early in 1856 had reached 
a good deposit of sodium chloride at a depth 
of only 255 meters, overlain, however, by a 


deposit of potassium and magnesium chlorides 
which was removed and thrown on the dump 
as useless. These ““Abraumsalze,” on analytical 
and mineralogical analysis, were shown to be 
a double salt of potassium and magnesium 
chlorides and the mineral was named Carnal- 
lite. The names of Rose, Marchand, and the 
mineralogist Freund, are associated with this 
work of analysis and identification, while 
Folsche and Griineberg are prominently men- 
tioned in connection with the preparation of 
KCl from this mineral and with the establish- 
ment of the muriate industry. 

Carnallite, therefore, was the first natural 
potash salt that was the object of research. 
Its first test as a fertilizer was a failure; 
however, subsequent ones as early as 1856 
must have resulted affirmatively for in 1857 
numerous inquiries were received at the mine 
for “the agriculturally valuable potash salts.” 
The first official report of beneficial results 
from fertilizer experiments with Stassfurt 
potash salts was published by Ockel in 1860. 

This was 20 years after the publication of 
Liebig’s first edition and many more years had 
to pass before potash from Strassfurt found any 
widespread usage in German agriculture. It 
must be remembered that Stassfurt was a salt 
mine with potash originally only a bothersome 
by-product. Much time was required to con- 
vert the early affirmative results into farmer 
usage on a scale which brought about the 
reverse order of salt as a by-product of potash 
production. In the meantime the mineral 
Kainite, a mixture of KCl and MgSQx,, was 
discovered and was found to be much better 
adapted to agricultural use. 

Expansion in the agricultural field, however, 
was accompanied by an expansion in research, 
the two going hand in hand in ever-increasing 
volume. Research ultimately extended into 
every agricultural field, fundamental and prac- 
tical, where there was a potash relationship, 
not only applicable to German conditions but 
likewise to those of the many foreign countries 
where the introduction of potash salts was 
being sought. The potash salesman, armed 
with results of scientific research, went abroad 
with his product and knowledge of its useful- 
ness, with the result that at the close of 1913 
potash from Germany was being exported to 
practically every country where scientific agri- 
culture was being practiced or where its de- 
velopment was considered feasible. In the 
meantime the more intensive phases of research 
applied to domestic conditions in both public 
and private laboratories and experiment sta- 
tions, and expertly supplemented and expanded 
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by those of foreign countries, notably America, 
resulted by the close of 1913 in a German 
domestic consumption of 665,000 short tons 
of potash (K2O) and exports of 557,000 tons, 
representing a total production of 1,221,000 
tons of KO derived from a total of 11,600,000 
tons of mined salts. This is a striking example 
of the co-partnership between science and 
industry, research leading the way to show 
industry where its products can best serve the 
consumer’s economic needs. An unusual and 
rarely equaled type of consumer service has 
characterized the potash industry since its in- 
ception 80 years ago, continuing up to the 
present day. 
Beginnings of the American Potash Research 

The beginnings of American experimenta- 
tion with commercial potash salts do not ap- 
pear to have been recorded where the record is 
easily accessible. Such salts at that time being 
exclusively of German origin and the Liebig 
polemics leading to a discussion of their agri- 
cultural use, it was assumed that the early 
American agricultural chemists who studied in 
Germany and came under the Liebig influence 
most likely would be the ones to initiate potash 
research in this country. Prominent among 
such chemists were S. W. Johnson of Canada, 
Evan Pugh of Pennsylvania, J. Lawrence 
Smith of Virginia, and John W. Mallet? of 
Alabama, but an examination of their writings 
reveals no field tests of this potash. Goess- 
man? of Massachusetts in 1871 stated that he 
had secured these compounds for analysis 
preparatory to testing them on the “college 
farm” but apparently failed to record such 
tests, if made. 

J. Lawrence Smith*® in the same year pub- 
lished an excellent description of the Stassfurt 
potash minerals based apparently on observa- 
tions made at the Paris Exposition of 1869, 
but he wrote as a mineralogist, not as an agri- 
cultural chemist. However, in 1847 he did 
make a most noteworthy but seemingly long 
forgotten contribution to agricultural chemis- 
try, quite probably reflecting the Liebig in- 
fluence resulting from an acquaintanceship 
beginning in 1841. 

This contribution, printed in pamphlet form 
and based on research conducted while assayer 

1*Cotton: The Chemical, Geological, and Meterological 
Conditions Involved in its Successful Cultivation, with an 
Account of the Actual Conditions and Practice of Culture 
in the Southern or Cotton States of North America” by 
John Wm. Mallet (Ph.D. Gé6ttingen, under Wohler, 1851-2. 
Prof. Chem. Univ. Ala., Anal. Chem. State Geological Survey, 
& Chem. Prof. to the State School of Med., Mobile.). London: 
Chapman and Hall, 193. Picadilly, 1862, 183 pp. 

*“On Stassfurt Potash Salts as Fertilizers.” Prof. Ch. A. 
Goessman, Am. Chem. pp. 5-9, July, 1871. 


_* “Potash and Its Compounds.” John Lawrence Smith, Amer. 
Chemist 1, pp. 291-6, 1871. 


for the State of South Carolina, bears the sur- 
prising title of “Report to the Black Oak Agri- 
cultural Society on the Ashes of the Cotton 
Stalk, the Composition of Cotton Soils, and the 
Nature of Rust in Cotton” and reveals that 
Smith was given the commission by the cotton 
planters of his State to determine the cause 
of cotton rust. He analyzed many soils but 
instead of complete analysis such as was used 
by his successors, he employed an extractant 
which he describes as “warm muriatic acid” 
and confined his tests to the extract. He ap- 
praised the fertility value of these soils on 
the basis of this analysis and checked his 
appraisal by field observations. In this you 
will recognize an approach to our present-day 
“quick test” methods of soil diagnosis. He 
differentiated between wheat rust and cotton 
rust, describing the former as a fungus disease 
and the latter as a nutritional disturbance. He 
analyzed the normal cotton plant and the 
“rusted plant” finding in the ash of the normal 
plant 24 per cent K2O and in that of the rusted 
plant only 15 per cent K,O. He was thus on 
the verge of discovering the cause of cotton 
rust as potash deficiency; however, finding 
more iron in the abnormal than in the normal 
plant, he was inclined to believe that had 
something to do with it. He was thus dealing 
with the problem of soil acidity. He recom- 
mended top dressing with leached wood ashes, 
thus approximating present recommendations 
of top dressing with potash for the correction 
of cotton rust and the application of lime for 
the correction of soil acidity. Unfortunately 
his researches were terminated by his accept- 
ance of a commission to go to Turkey to teach 
the Turks how to grow cotton. Failing in that 
effort, he then was persuaded to accept the 
commission of exploring the mineral resources 
of Turkey. As a result, by the time of his 
return his interests had been diverted from the 
agricultural into the mineralogical field to 
which he devoted the remaining years of his 
scientific life.* 

The first record of potash imports to be 
found in the “Commerce and Navigation 
Yearbooks” was in 1871, with the importation 
of muriate of potash valued at $61,270. 

Data to the contrary being lacking, we are 
led to the conclusion that American interest 
in the agricultural use of German potash fol- 
lowed some ten years after Ockel’s first publi- 
cation of their value in 1860. However, what 
is rarely spoken of is the fact that this Ameri- 


‘This pamphlet will be reprinted in an early issue of 
“Better Crops With Plant Food.” 


(Continued on page 24) 
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Record Yield of Citrus Fruits 


Oranges 


Orange production for the 1940-41 season 
is now placed at 82,261,000 boxes by the U. S. 
Crop Reporting Board. This indicated produc- 
tion, the largest of record, is about 1 per cent 
larger than was indicated a month ago due to 
increases in the early and midseason and 
tangerine crops in Florida, which turned out 
somewhat larger than was expected earlier in 
the season. The United States orange crop in 
1939-40 totaled 75,646,000 boxes, and the 1938- 
39 crop was 78,531,000 boxes. 

Production of oranges, including tangerines, 
in Florida is now estimated at 29,800,000 boxes 
compared with 28,000,000 last season (1939- 
40) and 33,300,000 boxes two seasons ago 
(1938-39). The early and midseason crop, in- 
cluding tangerines, is placed at 18,800,000 boxes 
compared with 18,000,000 boxes in 1939-40; 
the Valencia crop is indicated to be 11,000,000 
boxes compared with 10,000,000 boxes last sea- 
son. Growing conditions in Florida citrus areas 
were generally favorable during February. 
Harvest of early and midseason varieties has 
been practically completed, and harvest oi 
Valencias—somewhat later than usual—is now 
getting under way. A larger portion of the 
early and midseason crop in Florida was utilized 
by provessing plants than in any previous year. 
Although “official estimates of quantities pro- 
cessed have not yet been prepared, preliminary 
reports indicate that approximately one-tenth 
of the crop (exclusive of tangerines) was used 
by’ processors. 

The California orange crop for the 1940-41 
season is now placed at 48,757,000 boxes, the 
largest of record for that State, compared with 
44,404,000 boxes in 1939-40, and 41,420,000 
boxes in 1938-39. Indicated production of 
Navel and miscellaneous varieties is now placed 
at 19,975,000 boxes. This production is about 
2 per cent smaller than was indicated on Febru- 
ary Ist, due to losses from “water rot”—mostly 
in southern California—caused “by excessive 
rains during the last 2 months. Production of 
Navel and miscellaneous oranges last season 
(1939-40) was 17,521,000 boxes; in 1938-39 
the crop totaled 17,970,000 boxes. Harvest of 
these varieties in central California is nearly 
complete. Carlot shipments from northern and 
central California areas through March Ist 
totaled 8,321, cars. This movement is about 11 
per cent larger than carlot movement to the 
same date last season. The California Valencia 
orange crop, harvest of which will start in 





major producing areas about the first of April, 
is placed at 28,782,000 boxes, the same as was 
indicated a month ago. The 1939-40 Valencia 
crop was 26,883,000 boxes, and the 1938-39 
crop was 23,450,000 boxes. It is not yet possi- 
ble to determine definitely whether or not the 
1940-41 Valencia crop will ultimately show 
damage from the excessive rainfall of the last 
2 months. It appears likely, however, on the 
basis of present indications that such losses as 
may occur probably will be relatively small and 
will be offset by increased “sizing” brought 
about by above-normal moisture supplies. 

The 1940-41 Texas orange crop is estimated 
at 2,850,000 boxes, compared with 2,360,000 
boxes in 1939-40. Production of oranges in 
Arizona for the 1940-41 season is indicated to 
be 600,000 boxes, compared with 520,000 boxes 
in 1939-40. Harvest of the early and midseason © 
crop in Arizona is complete and picking of 
Valencias has started. 


Grapefruit 


The United States grapefruit crop for the 
1940-41 season is placed at 40,040,000 boxes 
compared with 35,175,000 boxes in 1939-40, 
and 43,594,000 boxes in 1938-39. 

Production of grapefruit in Florida for the 
current marketing season (1940-41). is indi- 
cated to be 21,000,000 boxes, compared with 
15,900,000 boxes produced last season (1939- 
40) and 23,300,000 boxes produced 2 seasons 
ago (1938-39). Carlot shipments of Florida 
grapefruit through March Ist totaled 9,507 
cars. This movement is about 37 per cent larger 
than movement to the same date last season. 
On the basis of the total quantity of Florida 
grapefruit handled by processing plants to date, 
it seems likely that the total quantity utilized 
in this manner for the entire season probably 
will at least equal and may, possibly, exceed 
all previous records. 

Production of grapefruit in Texas for 1940- 
41 is estimated at 14,400,000 boxes, the same as 
last season (1939-40). The 1938-39 Texas 
crop was 15,670,000 boxes. Texas groves are 
in excellent condition and soil moisture sup- 
plies are ample. The average size of fruit re- 
maining for harvest is considerably larger than 
usual, and present growing conditions are 
favorable for further size development. 

The 1940-41 Arizona grapefruit crop is 
placed at 2,800,000 boxes, compared with 
2,900,000 boxes in 1939-40: About 30 per cent 
of the total crop in that State has been 
harvested to date. The supply of soil moisture 
in Arizona groves is considerably above normal 
due to heavy rains during the last few weeks. 
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Average sizes are somewhat larger than usual 
due to the abundant moisture supplies. The 
California grapefruit crop is indicated to be 
1,840,000 boxes compared with 1,975,000 boxes 
produced last season. No serious damage to 
California grapefruit is expected from the 
heavy rains of recent weeks. 


Lemons 


California lemon production for the 1940-41 
season is indicated to be 13,588,000 boxes— 
the largest production of record. Production 
last season (1939-40) was 11,963,000 boxes, 
and the 1938-39 crop was 11,106,000 boxes. 
Growers report that the prevalence of relatively 
warm winter and early spring temperatures, 
together with the unusually large soil moisture 
supplies now available, probably will hasten 
fruit growth, and thus bring about maturity 
somewhat earlier than may be desirable from 
a marketing standpoint. 


Fertilizer Profits 


As was brought out by The National Ferti- 
lizer Association’s 1938 consumer survey, one 
dollar spent for fertilizer results in average in- 
creased yields with a value of $3.60. The 
farmer gets a gross return of 260 per cent on 


his investment, before deducting certain ex- 


penses incidental to the application of ferti- 


‘lizer and harvesting the larger crop. 


Fertilizer use, therefore, is very profitable. 
Fertilizer manufacture, however, is not profit- 
able, according to all available information. 

The Commissioner of Internal Revenue has 
released data on corporation income tax re- 
turns by industries for 1938. Returns were 
filed by 374 fertilizer companies. Of this num- 
ber 161, or 43 per cent, reported deficits. 

Total gross income of the 374 companies 
amounted to $173,388,000 and consolidated net 
income to $6,250,000. Net income for the year 
was equivalent to 3.6 cents for each dollar of 
sales. (Gross income of fertilizer companies 


can be considered as practically equivalent to 
sales.) Since the average price of a ton of fer- 
tilizer was around $26.00, the average net profit 
per ton was about 94 cents. Stating it differ- 
ently, the fertilizer manufacturer made a profit 
of less than a dollar on a ton of fertilizer while 
the farmer customer made a profit of more than 
fifty dollars. 

In the last ten years for which the figures 
are available, 1929 through 1938, total sales 
amounted to $1,578,542,000 and total net in- 
come to $16,626,000. For the ten-year period 
net income was equivalent to 1.05 cents for 
each dollar of sales. Aggregate deficits were 
reported for 1931, 1932, and 1933. The largest 
income ratio was 4.9 per cent, in 1936. 

Figures shown for each year in the follow- 
ing table include returns for fiscal years end- 
ing between July Ist of the year shown and the 
following June 30th. The 1938 returns, there- 
fore, include many for the year ended June 
30th, 1939. This explains why gross income 
for the year 1937 was below 1936, and why 
1936 was the peak since 1929. The 1936 re- 
ports include the spring of 1937, when ton- 
nage was at a peak. 


NEW LINK-BELT SPEEDER SHOVEL 
AND CRANE CATALOG 


A new 16-page illustrated catalog No. 1885 
has been completed by Link-Belt Speeder Cor- 
poration, Chicago, on its 2 to 3 cu. yd. Speed- 
o-Matic Series “500” shovels, draglines, cranes. 

Welded unit construction; interchangeable 
crawler side frames; self-guiding non-clogging 
treads ; self-aligning rotating rollers and center 
pin bearing; high ground-clearance; and the 
greater capacity, ease and speed of handling 
resulting from the machine’s hydraulic power 
control—are among the features pointed out. 

A copy of the new book may be had by writ- 
ing direct to Link-Belt Speeder Corporation, 
301 W. Pershing Road, Chicago, or to the com- 
pany’s nearest distributor. 


Fertilizer Industry Income Statistics 


Total Number Number of Returns 


Year of Returns Showing Deficits 
1929 305 94 
1930 314 137 
1931 308 217 
1932 294 235 
1933 275 165 
1934 362 168 
1935 387 195 
1936 407 151 
1937 420 162 
1938 374 161 


d-Deficit. 


Net Income 


Total Gross Total Net Income in Per Cent 

Income or Net Deficit of Gross 

$212,740,000 $7,676,000 3.6% 
184,910,000 1,270,000 0.7 
115,199,000 d10,757,000 d9.3 
83,594,000 d8,057,000 9.6 
95,206,000 d2,474,000 d2.6 
155,563,000 1,263,000 0.8 
172,996,000 3,776,000 2.2 
196,774,000 9,708,000 4.9 
188,172,000 7,971,000 4.2 
173,388,000 6,250,000 3.6 
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Liebig and the Superphosphate Industry’ 


By FIRMAN E. BEAR 


HE early pages of superphosphate _his- 

tory** were written by four illustrious 

pioneers. Gotthold Escher, a Moravian 
schoolmaster, first conceived the idea of treat- 
ing bones with acid. but he only talked about 
it, he never did it. Justus von Liebig, a Ger- 
man chemist, poured sulphuric acid on bones, 
but he did not attach much importance to the 
resulting product. James Murray, a Scottish 
merchant, patented the process of making 
superphosphate, and gave the product its name, 
but failed to vision its potentialities. John 
Lawes, an English industrialist, saw money in 
the superphosphate idea, purchased the patent 
rights, and realized a handsome profit on his 
investment. 

Of these four names, Liebig’s shines bright- 
est because of the brilliance of his conception 
of the part which inorganic elements play in 
the nutrition of plants. In his book, “Chem- 
istry in Relation to Agriculture and Physiol- 
ogy,” now 100 years old, he pointed out that 
manure was, in effect, merely the ash of the 
crops which the animal had consumed, and 
that inorganic salts could be substituted for 
organic manures. Previous to his time it had 
long been. held that humus was the food of 
plants. 

Young John Lawes had just come into pos- 
session of his ancestral Rothamsted estate, and 
was searching for some use for it, when a copy 
of Liebig’s book fell into his hands. As he read 
these new and fascinating thoughts, the con- 
viction gradually dawned upon him that here 
was an idea with almost unlimited commercial 
possibilities. Crop yields could be increased at 
will, merely by adding “mineral manures” to 
the soil. 

Lawes set to work immediately to give 
Liebig’s idea a trial. He plowed up whole 
fields and laid them off into plots on which to 
test the various chemicals. He employed Dr. 
Henry Gilbert, the best-trained chemist he 
could find, to direct these field tests, and to 
analyze the soils and the crops that were grown 
on them. And as soon as he saw the excel- 
lent effects which were produced by Liebig’s 
mineral manures, he began building a factory 
in which to manufacture them. 


*A paper presented at the “Liebig Symposium,” American 
Chemical Society meeting, Detroit, September 9-13, 1940. 

** Speter, M. History of Superphosphate Industry. Super- 
phosphate, VII, 61-68, 207-212 (1934); VIII, 141-151, 161-168, 
181-190 (1935). 


Before Liebig realized it, a fortune had 
slipped through his fingers, and Lawes had it. 
Liebig made a belated attempt to recover his 
losses by patenting a non-leaching type of min- 
eral manure which, he thought, would be su- 
perior to the highly-soluble fertilizers that 
Lawes was selling. He melted his salt mix- 
tures in huge iron pots, put the resulting prod- 
uct through a pulverizing mill, and then 
placed it on the market. But the visionary 
Liebig was no match for the practical-minded 
Lawes who gave his fertilizers field trials and 
made his factory procedures fit his findings. 

It was not until 1850, when Way’s epoch- 
making researches revealed the absorptive 
powers of soils, that Liebig realized his mis- 
take. When he had confirmed Way’s findings 
on “ground absorption,” he acknowledged his 
error in believing that insoluble mineral mix- 
tures were to be preferred. But it was too 
late. Lawes was already the recognized leader 
in the fertilizer field. Not only was he being 
lauded for having founded a very important 
industry but, had the courts not held other- 
wise, he would have been credited with having 
invented superphosphate. For this invention, 
Liebig finally got the credit, but Lawes got 
the cash. 

Mills for pulverizing bones had been oper- 
ating for 50 years or more before Liebig’s 
book was published, or Lawes’ field experi- 
ments were begun. The field use of bones had 
reached 50,000 tons annually, and England’s 
systematic search for larger supplies of them 
had become an international scandal. She was 
credited with robbing the battlefields of 
Waterloo and of the Crimea, and the Cata- 
combs of Sicily, and with squandering the 
loot down her sewers into the sea. “Like a 
vampire,” said Liebig, “she hangs upon the 
neck of Europe, and sucks the heartblood of 
nations without a thought of justice toward 
them.” 

But a search for substitutes was under way. 
This finally resulted in the discovery of “dung 
stones” (coprolites) near Bristol, England, 
which were so named because of their stimu- 
lating effects on nearby plants. Analysis re- 
vealed that these stones were mostly phos- 
phate of lime. Treated with sulphuric acid 
and added to the bone supply, they tided Eng- 
land over until the discovery of the Carolina 
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phosphate deposits in 1867, and the larger 
ones of Florida in 1881. 

The tonnages of bone meal and its partner, 
basic slag, have always been determined by 
the condition of the industries of which they 
are by-products. But superphosphate stands 
on its own feet. World production of this 
material, calculated on the 16 per cent basis, 
now totals between 15 and 20 million tons 
annually. Superphosphate occupies a unique 
position in the fertilizer industry in that it 
constitutes the basic product with which other 
materials are combined, or mixed, in formulat- 
ing complete fertilizers. 


Water-solubility of Phosphates 


Although Lawes and Liebig have long since 
gone to their reward, one of the controversies 
between these two men still survives. The 
question is as to whether the water-soluble 
phosphates are, or are not, the most desirable 
forms of phosphoric acid for field use. Re- 
newed interest in this subject developed when 
it was discovered that there was economy in 
the ammoniation of superphosphate. By this 
treatment, the water-solubility of the super- 
phosphate is greatly reduced and large amounts 
of di-calcium phosphate are formed. Yet com- 
parative tests indicate that the ammoniated 
superphosphate is about as effective in increas- 
ing crop yields as equal amounts of nitrogen 
and phosphoric acid in the form of ammonium 
sulphate and water-soluble superphosphate. 

We now know that the primary reason for 
acidulating phosphate rock is to break the bond 
between the tri-calcium phosphate and_ the 
calcium fluoride, the two components of the 
phosphate-rock molecule. That having been 
accomplished, we are no longer seriously con- 
cerned if reversion to the less soluble di- 
calcium phosphate occurs. Ammoniation of 
superphosphate is, therefore, accepted as good 
fertilizer manufacturing practice and in no way 
objectionable to the farmer. 

Having admitted this, we are then prepared 
to acquiesce in the use of dolomitic limestone 
in fertilizer mixtures, as a corrective for their 
acidity. Consideration is also being given to 
treating treble superphosphates with equal 
amounts of wet dolomitic limestone to form 
the di-calcium and di-magnesium phosphates, 
rather than to apply them as such to acid soils. 

It will be noted that, on this basis, we are 
not far removed in our point of view from that 
expressed by Liebig a century ago. He pre- 
ferred the finely pulverized bone meal to the 
acidulated product. However, his objection to 
water-soluble phosphates was based on the fear 
of loss by leaching. Our present conception is 


not that this water-soluble phosphoric acid will 
be carried away in the drainage water, but that 
there is no advantage to the plant in having 
its phosphoric acid supplied in water-soluble 
form, since fixation occurs almost immediately 
on its coming in contact with the soil. 

There are still those who favor the use of 
phosphate rock over superphosphate. They 
object to acidulation of the rock because this 
reduces the lime value of the product. Broad- 
cast applications of finely pulverized phosphate 
rock often yield excellent results on acid soils. 
However, the user of superphosphate accom- 
plishes the same purpose with much smaller 
amounts of material, providing it is placed in 
streams or bands along the rows. This applies, 
no matter whether the soil is acid or alkaline 
in reaction. Broadcast applications of super- 
phosphate are relatively ineffective. 

Recent developments in the calcination of 
phosphate rock are of interest in this connec- 
tion. This treatment serves much the same 
purpose as acidulation, without destroying any 
of the alkaline value of the original material. 
The calcined product carries its phosphoric 
acid as tri-calcium phosphate, or some closely 
related product. Like the original phosphate 
rock, this material would probably be most 
effective on acid soils, and when used in a 
broadcast application. 

As previously indicated, Liebig preferred 
finely pulverized bone meal to superphosphate, 
but he was won over to the latter when he 
learned of Way’s discovery of the fixing 
powers of soils. There is no evidence that he 
ever investigated what percentages of the fixed 
phosphates were recovered from the soil by 
the crops which were grown immediately 
afterward. He was satisfied with the knowl- 
edge that the applied phosphates were not 
carried away by the drainage water. It would 
appear that he showed good judgment in not 
attempting an investigation of this subpect. 
Now, a century later, we are still far from 
knowing all the facts concerning this important 
phenomenon. 

Phosphate Fixation 

It is not the purpose of this paper to attempt 
a discussion of phosphate fixation, but the 
subject is one which the user of fertilizer is 
compelled to consider. Only from 10 to 30 
per cent of the applied phosphoric acid is re- 
covered in the immediate crop, and _ the 
remainder is more or less permanently fixed 
by the soil. This fixation is both by precipita- 
tion and by adsorption. Iron and aluminum 
play the dominant precipitating roles on the 


(Continued on page 22) 
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Recommended Fertilizers Save 
Money for Farmers 


North Carolina farmers are gradually reduc- 
ing their purchases of low analysis fertilizers 
and are turning to mixtures that save them 
from $1.50 to $2.50 a ton, D. S. Coltrane, 
assistant to the Commissioner of Agriculture, 
reports. 

“The State Department of Agriculture 
recognizes that the increased use of the better 
grades of fertilizers by farmers will reduce its 
income, 50 per cent of which is derived from 
the sale of fertilizer tax tags,” Coltrane em- 
phasized, adding that “however, we believe that 
the increased use and promotion of higher 
analysis mixtures is agronomically and eco- 
nomically sound and it is hoped that all farm 
agencies and others will join in this worthwhile 
program.” 

He asserted that the discontinued use of 
unrecommended grades of fertilizer, as well as 
other grades containing less than 16 units of 
plant food, “will save North Carolina farmers 
between $250,000 and $500,000 each year.” 

The Department has been continuing a cam- 
paign launched in October, 1938, for the reduc- 
tion of fertilizer grades in the State “in order 
to eliminate confusion to the farmer” and to 
permit “greater concentration and emphasis in 
the recommended grades approved by the 
N. C. Agricultural Experiment Station.” 

“There are still too many useless grades of 
fertilizer on the market,” Coltrane said. 
“There are also too many grades being offered 
for sale that are not recommended by the Ex- 
periment Station for any crop. 

“Of the total fertilizer used by North 
Carolina farmers in the spring of 1940, 35 
grades accounted for 95.7 per cent of the ton- 
nage while the remaining 4.3 per cent repre- 
sented 148 grades. This represents an increase 
of 11 grades compared with the corresponding 
period in 1939. Obviously, the number of 
grades in the State can be reduced, thereby 
benefiting both the farmer and manufacturer. 

“The grade reduction program sponsored by 
the Department in cooperation with the farmers 
and farm agencies has increased the use of 
recommended grades of fertilizer. The 21 
grades recommended by the Experiment Sta- 
tion accounted for 44.5 per cent of the total 
1940 tonnage compared to 42 per cent in 1939 
and 27 per cent in 1938. The ten most popular 
grades represented 81.2 per cent of the 1940 
tonnage and the 20 most popular grades repre- 
sented 92.5 per cent of the tonnage.” 
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Obituary 





W. JAY OWEN 

W. Jay Owen, one of the pioneers in the 
Tennessee phosphate field, died on March 8th 
at his home near Mt. Pleasant, Tenn., after a 
long illness. 

Only 8 years old when the Tennessee de- 
posits were discovered, Mr. Owen and his five 
brothers became identified with the industry in 
all its branches, from water boy and teamster 
to plant and machinery design and operation. 

For many years he was superintendent of the 
drying and grinding plant of the Ruhm Phos- 
phate and Chemical Co. ; during recent years he 
built and operated a phosphate washing plant 
for Carl Gilbreath at Gallatin, where rock was 
produced for TVA. 

He is survived by his wife, Mrs. Annie 
Wagner Owen, and six daughters, the oldest 
of whom, Miss Ruby Owen, is manager of 
the accounting department of the Ruhm Phos- 
phate & Chemical Co. 


COTTONSEED MEAL OUTPUT 
MAINTAINED 


Figures from the U. S. Bureau of the 
Census show that production of cottonseed 
meal is running at about the same level as dur- 
ing the previous season. From August 1, 1940 
to February 28, 1941, the output of meal and 
cake was: 1,480,764 tons, compared with 1,569,- 
864 tons during the same months of the pre- 
ceding crop year. Shipments during the same 
months totaled 1,307,318 tons in 1940-41, and 
1,489,307 tons in 1939-40. Stocks on hand at 
the end of February were 252,947 tons in 1941 
and 200,275 tons in 1940. 


JANUARY SUPERPHOSPHATE 
PRODUCTION LOWER 

Superphosphate production in the United 
States for the month of January was 14 per 
cent less than in January, 1940, according to 
reports by acidulators to The National Ferti- 
lizer Association. With the exception of 1940 
it is the largest tonnage reported for any Janu- 
ary in over a decade. As compared with the 
same month a year previous there was a drop 
of 18 per cent in the northern area and one of 
10 per cent in the southern area. Aggregate 
output in the first seven months of the current 
fiscal year, from July through January, ex- 
ceeded production in the comparable period of 


last year by 2.4 per cent. The gain was in bulk 
superphosphate as plants in both the northern 
and southern areas reported decreases in pro- 
duction of base and mixed goods. 


Superphosphate Production, Shipments, and Stocks for 
January and July-January, 1941 and 1940 


Expressed throughout in equivalent tons of 16% A.P.A. Based 
on reports by acidulators to The National Fertilizer Assn. 
-— United States —, 


January 1941 1940 


Stocks—First of month: 
Bulk superphosphate 
Base and mixed goods 

Production : 

Bulk superphosphate 
Base and mixed goods 


1,106,769 
678,676 


330,769 
7,777 


1,051,557 
638,440 


376,820 
14,983 


391,803 
51,459 
—6,732 


2,126,527 





Total Production 


Other Receipts* 
Book Adjustments 





Total Supply 
Shipments : 
Superphosphate : 
To mixers 
To other acidulators 
To consumers, etc. ......... 


112,260 
35,089 
46,039 


193,388 
38,420 


101,048 
46,207 
23,286 


170,541 
42,707 


213,248 





Total Superphosphate ... 
Base and mixed goods 





Total Shipments 231,808 


Stocks—End of month: 
Bulk superphosphate 
Base and mixed goods 


1,083,209 
859,973 


1,943,182 


1,081,255 
832,024 


1,913,279 





Total Stocks 


Accumulated Production and Shipments for 
July-August 


-—— United States —_, 
1940-41 1939-40 


Production : 
Bulk superphosphate 
Base and mixed goods 


2,193,525 
58,327 


2,251,852 


2,122,668 
75,518 


2,198,186 





Total Production 


Shipments : 
Superphosphate : 
To mixers 
To other acidulators 
To consumers, etc. ......... 


681,153 
272,355 
353,994 


1,307,502 
330,135 


1,637,637 


648,505 
288,533 
223,360 





1,160,398 
331,989 


Total Superphosphate ... 
Base and mixed goods 





Total Shipments 1,492,387 


* Includes inter-company transfers. 
Base includes wet and/or dry base. 


The division line between the Northern and Southern Areas 
is the southern boundary line of Virginia projected westward. 


Miss M. L. Boyd, Baltimore broker in fish 
meal, fish oil and fertilizer materials, has moved 
her offices to the Baltimore Life Bldg., Charles 
and Saratoga Streets. 
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February Tax Tag Sales 


Fertilizer sales this year, as indicated by the 
sale of tax tags in January and February, 
amounted to 1,404,027 equivalent tons. This 
represented a gain of 19 per cent over a year 


ago and was at the highest level recorded since’ 


1930 when 1,697,000 tons were reported sold in 
the two months. 

In the first eight months of the current fiscal 
year, from July through February, tag sales in 
the 17 States were 11 per cent above the same 
1939-1940 period, the net result of a 10 per 
cent increase in the South and a 17 per cent 
increase in the Midwest. Sales were 15 per 
cent larger than two years ago. 

February sales were up in nine of the south- 
ern States, with only minor declines reported 
in North Carolina, Georgia, and Louisiana. 
A decided rise has occurred this year in tag 


sales in the Midwest, with February sales 124 
per cent above last year. There was a sharp 
increase in Indiana, but this merely served to 
counterbalance the unusually low tonnage re- 
ported in January. Illinois sales declined from 
February, 1940, and Illinois was the only State 
to register a decrease from the previous year 
for January-February combined. 


NO COLLUSION HERE 


An abstract of bids opened February 25th 
for the State of New York for use by the vari- 
ous State institutions show wide variance in 
fertilizer prices. 275 items were included and 
delivery specified in 75 different locations. 
There were 15 bidders in all, though many of 
them did not bid on all items. Variations in 
price as much as $10 a ton were shown, and 
scarcely any two bids were the same. 


FERTILIZER TAX TAG SALES 


—————-—— February ————_-__, 
1940 1939 
Tons Tons 
54,161 52,512 
159,531 143,926 
100,970 92,775 
130,780 96,454 
47,155 52,649 
80,200 65,950 
32,888 46,625 
16,126 20,506 
11,150 12,050 
22,336 27,250 
19,768 16,620 
1,191 1,679 


-——————- January-February ————, 
—— 1941 —, 

Per Cent 1940 1939 

of 1940 Tons Tons 
110 88,234 91,519 
105 242,214 276,281 
116 146,115 145,211 
107 159,267 132,723 
123 122,351 122,957 
110 113,800 101,900 
152 87,338 65,775 
182 16,226 —-23,211 
156 30,200 26,600 
137 44.486 48,050 
128 33,561 29,645 
2,853 3,929 


199 
1,067,801 


35,813 
7,194 
19,423 
5,110 
705 


68,245 
1,136,046 


Tons 
97,169 
254,130 
170,038 
169,902 
150,388 
124,900 
132,939 
29,608 
47,000 
61,100 
42,980 
5,686 


1,285,840 


70,608 
4,148 
25,401 
13,813 
4,217 


118,187 
1,404,027 


Tons 
64,519 
146,582 
119,936 
124,820 
69,294 
82,000 
69,689 
21,950 
18,450 
22,150 
22,620 
3,186 


Virginia 
N. Carolina 
S. Carolina 


Mississippi 
Tennessee 
Arkansas 
Louisiana 
Texas 
Oklahoma 








628,996 118 


29,394 120 
5,916 78 
16,000 147 
3,934 191 
525 291 


55,769 


765,196 


62,847 
3,225 
19,313 
6,797 
877 


676,256 


16,669 
4,263 
14,875 
5,189 
500 


1,086,645 


58,794 
5,343 

: 17,325 
7,218 
1,450 


Total South 


Indiana 
Illinois 
Kentucky 
Missouri 








Total Midwest 131 


Grand Total 


93,059 
858,255 


41,496 
717,752 


90,130 
1,176,775 








684,765 «(119 








= neonate 
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FERTILIZER MATERIALS MARKET | 





NEW YORK 


Export License Requirement on Most Phosphate Products to be Effective 
Shortly. Sulphate of Ammonia Still Scarce. Organic Materials 
Prices Maintained at High Levels. 


Exclusive Correspondence to “The American Fertilizer.” 


New York, March 11, 1941. 

With the new ruling requiring export 
licenses for the shipments of phosphates on 
and after March 24th, the exportation of fer- 
tilizer materials is becoming more and more 
difficult. The original ruling was very compre- 
hensive but from latest advices, it now appears 
that materials covered by this ruling are phos- 
phate chemicals, elemental phosphorus, phos- 
phate rock, and superphosphate containing 
minimum 40% total P,O;. Ordinary super- 
phosphate is therefore not included and no 
licenses are required for the export of ordinary 
superphosphate. 

The demand for sulphate of ammonia for 
export continues but in most cases, possible 
buyers have not as yet received their export 
licenses, which makes this business very un- 
certain. 

Sulphate of Ammonia 


This material is still scarce and now with 
the possibility of certain quantities of am- 
monia liquors being required by the Govern- 
ment for the defense program, it might be 
necessary to revise previous opinions as to 
quantity of sulphate of ammonia which might 
be available for the fertilizer manufacturers 
for the new season. 


Nitrate of Soda 


Movement is nominal at the scheduled price 
of $27.00 in bulk, with the probability that 
within the next month or two, movement will 
improve considerably. 


Superphosphate 
Price is unchanged with little new demand. 


Potash 


Contract movements continue slowly with 
comparatively little new business at the net 
price, but the indications are that movements 
of potash will increase probably during April. 





Nitrogenous 
Price is unchanged with little new business. 


_ Bone Meal 
South American 4% and 45 per cent raw 
bone is quoted at $32.00, c.i.f., but this price 
is purely nominal because of shipping diffi- 


culties. 
Tankage 


In spite of slow consumer demand, pro- 
ducers have strengthened somewhat in their 
views and unground 9/10 per cent material 
is quoted at $2.15 ($2.6114 per unit N) and 
10 cents. 

Dried Blood 


There has been little business done in this 
item and current offerings are now on the 
basis of $2.65 ($3.22 per unit N). 


Fish Scrap 


There are no spot supplies in any direction. 
New catch is being offered on the “if made” 
condition at $4.00 ($4.86 per unit N) and 10 
cents, basis fish factory for Chesapeake Bay 
production. Florida scrap is quoted at $51.00 
and the meal at $54.00. 


BALTIMORE 


Spring Season Slowed by Weather. Ample Supplies of 
Materials Available for Current Requirements. 
Bag Prices Advance for Spot Orders. 


Exclusive Correspondence to “The American Fertilizer.” 


BatrmMoreE, March 11, 1941. 


The Spring shipping season has finally gotten 
under way, but will not be in full swing until 
there is a material improvement in weather con- 
ditions. In the meantime, interest in materials 
is at a minimum. 

Ammoniates—The demand for tankage for 
feeding purposes continues light and the market 
is unchanged around $3.10 per unit of nitro- 
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gen. South American blood is quoted at $3.20 
per unit of nitrogen, c.i.f. Baltimore, with prac- 
tically no demand for fertilizer purposes. 

Nitrogenous Material—These goods con- 
tinue unchanged at $2.55 to $2.65 per unit of 
nitrogen, f.o.b. Baltimore, with practically no 
interest being shown. 

Sulphate of Ammonia.—There is no activ- 
ity in this material at present, and even for ex- 
port it is impossible to obtain any tonnage for 
shipment until.after the spring fertilizer season. 
There is no demand for re-sale for fertilizer a: 
the re-sale price is prohibitive compared with 
other ammoniates. . 

Nitrate of Soda—The demand is gradually 
improving as the season advances and this mate- 
rial continues to be quoted at $29.40 in 100-Ib. 
bags ex port warehouses, with usual differen- 
tial for bulk and 200-lb. bags. 

Fish Meal—The market is pretty well 
cleaned up and such limited offerings as are 
obtainable are being firmly held at $59.00 to 
$60.00 per ton, f.o.b. Baltimore. 

Superphosphate—There is no change in 
market conditions, and the price of $8.00 per 
ton of 2,000 Ib. for run-of-pile, basis 16 peF 
cent, and $8.50 for flat 16 per cent grade, both 
in bulk, f.o.b. producers’ works, Baltimore still 
prevails, and will probably continue through- 
out the present season. 

Bone Meal_—The market on both raw and 
steamed bone is strictly nominal with 3 and 50 
per cent steamed bone quoted at $32.00 to 
$34.00 per ton, and South American 4% and 
47 per cent priced at $31.00 to $32.00 per ton, 
f.o.b. Baltimore. : 

Potash——The market is quiet and stocks in 
the hands of manufacturers are ample for cur 
rent season’s requirements, with result there 
has been practically no re-sale demand and 
domestic manufacturers have been able to take 
care of buyer’s normal requirements. 


Bags.—Due to difficulty in securing freight 
space, shippers of burlap are behind on their 
deliveries, with result that scarcity is developing 
in some lines, with consequent higher market 
for spot as compared with future arrivals. For 
the spring season the price of 10 oz. basis 40 
cut 54 in. has advanced to about $156.00 per 
thousand, which represents a further advance 
of about $15.00 per thousand, or $28.50 per 
thousand during the past 30 days. The market 
for fall delivery figures about $30.00 per 
thousand less. 


ATLANTA 


Normal Spring Season Expected. Lease-Lend Bill May 
Cause Upward Tendency in Commodity 
Prices, Including Fertilizer Materials. 
Exclusive Correspondence to “The American Fertilizer.” 


ATLANTA, March 10, 1941. 


With the near approach of spring weather 
here in the South, an active fertilizer business 
will be in progress in the very near future 
with indications pointing towards a consump- 
tion equal to that of last year. 

It is hard to forecast just what effect the 
passage of the Lease-Lend Bill by the Senate 
on Saturday may have on commodity prices. 
Apparently the Government is now committed 
for “all-out aid to Britain,” in which event we 
shall be called on to furnish not only manu- 
factured articles in the way of munitions, etc., 
but also commodities as well. Such being the 
case, it would not be at all surprising to see 
an upturn in feed-stuffs and agricultural 
chemicals. Just when or how soon these 
changes may come, remains to be seen. Certain 
it is that so far commodity prices, except for 
the short spurt after war was declared, have 
not manifested much of an uptrend here in 
this country. In the light of the above, how- 
ever, we would not be at all surprised to see 


: alll 








Manufacturers’ 
Sales Agents 


Ammonia Liquor 





i DOMESTIC 
Sulphate of Ammonia 


HYDROCARBON PRODUCTS CO., INC. 
500 Fifth Avenue, New York 


Anhydrous Ammonia 
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a firmer tendency embracing the entire list of 
fertilizer ingredients. The quoted markets are 
as follows: 

South American Blood.—March/April ship- 
ment from the Argentine, $2.75 ($3.34 per 
unit N), c.i.f. Atlantic ports. 

Tankage.—$2.80 ($3.40% per unit N) and* 
10 cents, c.i.f. 

Domestic Nitrogenous Tankage——March/ 
April, $1.75 ($2.12% per unit N), f.o.b. west- 
ern producing points. 
Nitrogenous 


Foreign Tankage.— A few 


remnants are still available at $2.40 ($2.91% ® 


per unit N), basis ex-vessel certain Atlantic 
ports. 

Sulphate of Ammonia.—Demand active with 
some re-sale material being available at $31.00, 
basis f.o.b. the ports but for delivery at interior 
points. 

Nitrate of Soda.—Shipping orders are com- 
ing in with fair regularity, indicating that 
dealers are keeping themselves well stocked 
for the spring consuming demand. 

Potash.—Potash is firm at the list, now that 
most of the re-sale lots at a discount have been 
absorbed. 


CHARLESTON 


Spring Shipping Season Begun. Some Materials Still 
Searce. Davison Plant at Charleston Sold. 


Exclusive Correspondence to “The American Fertilizer.” 


CHARLESTON, March 10, 1941. 

The movement of mixed fertilizers has be- 
gun and the manufacturers hope to be quite 
busy in the next week or ten days. Nitrate of 
soda is moving more freely. Sulphate of 
ammonia and potash continue scarce. 

The Davison Chemical plant at-Charleston 
has just been sold to W. R. Sullivan of Atlanta, 
president of the Shipyard River Terminal. 


Nitrogenous—Domestic can be obtained 
around $2.40 to $2.45 ($2.911%4 to $2.98 per 
unit N), delivered Southeastern ports. 

Blood.—Around $2.75 ($3.34 per unit N), 
Chicago bulk ; $2.55 ($3.10 per unit N), bagged 
c.i.f. Atlantic ports provided freight space is 
available. 

Tankage.—Fertilizer grade around $2.75 
($3.341%4 per unit N) and 10 cents f.o.b. 
Chicago. 

Fish Meal.—There are still very scant sup- 
plies of fish meal. 

Cottonseed Meal.—Around $29.00 for 8 per 
cent at Atlanta and $23.75 at Memphis. 


Watchful Waiting in Fertilizer Materials Market. 
Little Business Done. Feed Material 
Demand Uncertain. 

Exclusive Correspondence to “The American Fertilizer.” 

Cuicaco, March 10, 1941. 


No new developments in the western am- 
moniate situation are apparent. Sellers and 


_buyers seemingly are watching the market and 


‘no aggressive move is being made by either. 
Such inquiries which have come in have not 
resulted, to any extent, in actual trading. 

Tankage for feed is firmly held at present 
levels but demand is somewhat spotty. Re- 
ports are made of unstable consuming busi- 
ness with offerings of finished feed at reduc- 
tions from list prices. 

Nominal prices are as follows: High-grade 
ground fertilizer tankage, $2.20 to $2.25 
($2.6714 to $2.73% per unit N) and 10 cents; 
standard grades, crushed feeding tankage, 
$2.75 to $2.80 ($3.34% to $3.40% per unit N) 
and 10 cents; blood, $2.75 to $2.85 ($3.34% 
to $3.40% per unit N) ; dry rendered tankage, 
57 to 60 cents per unit of protein, Chicago 
basis. 





MAGNESIUM LIMESTONE 


| a On Oe OS A eB) 


MASCOT 


American Limestone Company 
Knoxville, Tenn. 


“It’s a Dolomite” 
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TENNESSEE PHOSPHATE 


Spring Planting Well Advanced. Ground Rock Move- 
ment up to Normal. Better Prices for 
Tennessee Rock Expected. 

Exclusive Correspondence to “The American Fertilizer.” 


CotumBiA, TENN., March 10, 1941. « 


With all the cold weather we have had dur- 
ing the past month, farmers are well along 
with all their spring work; tobacco beds are 
all planted and much ground turned for later 
setting of plants; potatoes and all the early 
plantings are in the ground, with all signs point-, 
ing to a good crop growing season. Trucks 
loaded with fertilizer are notable features of 
the traffic in each direction, with the usual pic- 
ture of Kentucky and Northern Tennessee fac- 
tories shipping to Alabama and Mississippi 
points and Alabama and Mississippi apd 
Southern Tennessee factories shipping to 
Kentucky, Indiana and Illinois points. 

Ground phosphate rock for direct applica- 
tion kept up a 60 per cent increased movement 
during January, February and March as usual 
is opening up with the customary heavy move- 
ment which always characterizes March and 
April, the two big months of the year. 

Construction of all plants and changes under 
way, which have been referred to previously, 
is proceeding with vigor. Influx of Florida rock 
encroaching on the consuming area naturally 
tributary to Tennessee, which was by many ex- 
pected to depress Tennessee prices to a min- 
imum, seems to have started the other way, and 
much Tennessee rock is now sought in areas 
where only Florida has been used for years. 
This seems to be due to exportation to West 
Indies, South Africa, Australia and New 
Zealand as well as increase to South America, 
which possibly makes up for much of Florida’s 
lost export to Europe, and many are now pre- 
dicting an early runaway market in Tennessee 


where recent increased capacity of production 
may have been a much wiser thing than ap- 
peared on the surface. Of course, as in all pre- 
vious situations of the kind, farmers will be 
held back by their organizations, waiting for 
expected lower prices until manufacturing 
interests will have bought up the high grade 
and much of the low, at extra prices. 


NEW YORK FERTILIZER SALES 


New York fertilizer sales in 1940 amounted 
to 369,911 tons, compared with 318,992 tons 
in 1939, according to a report compiled by the 
Department of Agronomy, New York College 
of Agriculture, in cooperation with the Asso- 
ciation. Comparative data for the two years 


follow: 
1940 
369,911 


1939 
18,992 


Total tonnage all fertilizers .... 





Mixed goods: 
Less than 20 units 
20 to 30 units 
Over 30 units 
Analysis not indicated 5,940 


179,409 


41,765 
123,655 
8,049 





Superphosphate : 
20% or below 
Above 20% 


111,638 
4,430 
116,068 


19,072 
1,895 
2,548 


23,515 


FERTILIZER RECOMMENDATIONS FOR 
ONTARIO 

A copy of “Recommendations for Soil Man- 

agement and Use of Fertilizers,” prepared by 

the Advisory Fertilizer Board for Ontario, has 

been received from Prof. Henry G. Bell, De- 

partment of Chemistry, Ontario Agricultural 





133,549 


16,095 
1,655 
5,692 


Nitrogenous materials 
Potash salts 
Other fertilizer materials 














BALTIMORE CHICAGO 





NITROGANIC TANKAGE 


Let us tell you about this new fertilizer material. We solicit inquiries. 


H. J. BAKER & BRO. 


271 Madison Ave., NEW YORK 


SAVANNAH TAMPA 
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UREA-AMMONIA 
— LIQUOR 


REDUCES SEGREGATION! 








HE nitrogen added as Urea- 

Ammonia Liquor (UAL) is 
present in your fertilizer as very 
fine crystals of urea, ammonium 
phosphate, and ammonium sul- 
phate—all materials of known 
quality and worth. 


These compounds cannot be 
detected microscopically, nor 
can they be separated from the 
fertilizer by screening. They are 
so intimately combined with the Even a Micro scope 
fertilizer mixture that segrega- 
tion of these i Ng Cannot Detect Them! 


e s e 
The crystals formed from UAL are 
intimately combined with your 
fertilizer mixture... 


pounds cannot take place. These 
crystals are formed, in part, dur- 
ing storage. Thus, ammoniation 
also reduces segregation of other 
constituents of the fertilizer. 

















GU POND 


AEG. v5. PAL OFE 


E.1. DUPONT DE NEMOURS & CO. (INC.) 


~ AMMONIA DEPARTMENT e WILMINGTON, DELAWARE 
UAL-A UAL-B UAL-37 
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College, Guelph, Ontario. This Board was 
created by an Order-in-Council of the Ontario 
Government in 1934. It consists of 15 per- 
sons, 11 of whom represent agricultural insti- 
tutions and organizations of the province, and 
4 of whom represent the fertilizer industry. 
The grades recommended for general use in 
Ontario are as follows: 
0-12-6 2-8-16 
0-12-10 2-8-24 
0-12-15 2-12-6 
0-16-6 2-12-10 
2-8-10 2-16-6 
For tobacco, the 
mended : 
2-10-8 
2-12-6 


3-10-5 
4-8-6 
4-8-10 
4-12-6 
10-6-4 
recom- 


following are 


4-8-6 
4-8-10 


2-12-10 
3-10-8 


CHILEAN NITRATE SALES INCREASE 


World sales of Chilean nitrate of soda for 
the year ended June 30, 1940, amounted to 
1,984,833 short tons, which is the largest figure 
in recent years, according to the annual review 
published today by the Chilean Nitrate Sales 
Corporation. Shipments to United States ter- 
ritory, which is the largest single market, 
amounted to 720,709 tons after deducting 
trans-shipments to other countries. The bulk 
of all these shipments was for agricultural 
purposes. 

“World sales can hardly stay at this level 
in the current year, however,” the Review 
states, “because the war has closed the greater 
part of the European market. On the other 
hand, commercial sales to the United States 
and other markets are expected to increase, 
and no difficulty is anticipated in arranging for 
supplies to meet any demand from American 
farmers. 


“Because a war-time demand must make, 
use of every possible source of supply, the 


United States Government has purchased 300,- 
000 tons of Chilean nitrate, through the De- 
fense Supplies Corporation, as a_ strategic 
emergency material. 

“Chilean nitrate has not only proved its 
value over a short-term period; it has proved 
it in practical application in this country for 
over a hundred years. It has been used on 
practically every crop under practically all 
conditions. At the Delta Experiment Station 
in Mississippi, it has been applied continuously 
for twenty years on cotton and corn. At the 
Pennsylvania Experiment Station it has been 
used continuously on apples for almost thirty 
years, and for over fifty years on a rotation 
including corn, oats, wheat, and hay. At the 
world-famous Rothamsted Experiment Sta- 
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tion in England it has been applied continuously 
for 97 years on a similar rotation. Over these 
relatively long periods of time, the yields and 
quality of the various crops have been sub- 
stantially maintained.” 


LIEBIG AND THE SUPERPHOSPHATE 
INDUSTRY 
(Continued from page 11) 

acid side, and calcium and magnesium on the 
alkaline side of the neutral point. But neither 
of these satisfactorily explain the enormous 
fixing powers of many soils. A plowed acre 
of Colts Neck soil, for example, will fix as 
much phosphoric acid as is contained in 75 
tons of 16 per cent superphosphate. 

Such excessive fixation cannot be ignored 
in fertilizer practice. We try to get around 
the difficulty by localizing the placement of the 
fertilizer, either in bands or streams along the 
row. Most of these streams are placed at the 
point where the phosphate will be of most 
value to the young seedling. As the plow- 
depth of soil dries out, during the summer 
months, phosphates which are so applied be- 
come positionally unavailable. Consideration 
is now being given to placing a part of the 
phosphate at lower depths. Applying it in the 
bottom of the furrow, in conjunction with a 
suitable amount of lime and a liberal covering 
of organic matter, would appear logical for 
deep-rooted, warm-weather crops. If the con- 
ditions are not such as to permit of this method 
of procedure, then it may well be worth while 
to give consideration to the use of finely pul- 
verized insoluble forms of phosphoric acid, of 
the tri-calcium phosphate type, these to be 
widely distributed through the soil. On this 
basis, we would not be far removed from the 
practice of using finely-ground bone meal 
which Liebig always preferred, as have many 
farmers since his day. 

TYPE “S” POSITIVE 


S T E D M AN MECHANICAL-TRAY 
VIBRATING SCREENS 


your screening problems. i cae 
Capacities 10 to 60 tot tons per hour. 
STEDMAN MANUFACTURES 
Batch Mixers 
Pan Mixers 
Tailings Pulverizers 
Revolving Screens 


Vibrating Screens 
Dust Weigh Hoppers 
STEDMAN’S FOUNDRY 
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Founded 
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DEPENDABLE! 


@ Large stocks of seasoned materials, avail- 
able for prompt shipment keyed to your 
needs. 


@ Dependable analysis—and every shipment 
reaches you in good mechanical condition. 
Write or wire us your next order for 


cahiet TRIPLE 
saphae ot Ammonis ||| SUPERPHOSPHATE 


Low Grade Ammoniates 46 to 48% Available Phosphoric Acid 


Superphosphate 
& We also manufacture 
Sulphuric Acid HIGH-GRADE SUPERPHOSPHATE 


Bags * 
U. S. Phosphoric Products 
Inquiries and P ea Division 
invite TENNESSEE CORPORATION 
Tampa, Florida 
Sales Agents: 
New York Offices: Bradley & Baker 
KEYSER BUILDING New York, N. ¥. & A New York, N.Y. 
A Mark of fee Reliability 
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. . - « WHEN BORON IS NEEDED TO CORRECT A DE- 
FICIENCY OF THIS IMPORTANT SECONDARY ELEMENT 


Agricultural authorities have shown that a lack of Boron in the soil 
can result in deficiency diseases which seriously impair the yield 
and quality of crops. 

When Boron deficiencies are found, follow the recommendations of 
local County Agents or State Experiment Stations. 

Information and references available on request. 


AMERICAN POTASH & CHEMICAL CORPORATION 
70 PINE STREET, NEW YORK CITY 


Pioneer Producers of Muriate of Potash in America 
See Page 4 
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LIEBIG AND THE POTASH INDUSTRY 
(Continued from page 7) 

can research resulted at one time in farmer 
use of this potash in amounts in excess of 
the country of origin as indicated by export 
records. There is considerable basis for the 
supposition that it was American acceptance of 
these compounds that first indicated the great 

agricultural potentialities of the deposits. 
It has been characteristic of American agro- 
nomic research that local conditions have had 
to be examined as controlling factors in crop 


response to artificially supplied plant food. As: 


the result, the several state institutions have 
conducted research on potash on an _ ever- 
expanding scale to determine its value as a 
plant food on crops grown on the locally 
prevailing soil types and in various combina- 
tions with other plant foods. The resulting 
findings have become translated into state fer- 
tilizer recommendations. As the consequence 
the use of potash is now recommended in 
every State in the Union where such recom- 
mendations are used officially. This qualifica- 


tion omits but few states and they are confined | 


largely to semi-arid regions where soils are 
virgin, still unleached, where soil moisture is 
frequently the first limiting factor and ac- 
cordingly where diversified agriculture is 
greatly restricted. There are no major com- 
mercial crops on which the use of potash has 
been found unprofitable. This again, to be 
sure, must be qualified in terms of soil types, 
the native supply of potash again varying 
widely between the lighter sandy soils and 
the’ heavier colloidal soils, but even there ad- 
ditional supplies artificially provided almost 
invariably give a response of economic signifi- 
cance. 

Liebig’s name is linked with quantitative 
analysis, pioneering in that field of agricul- 
tural chemistry. From that beginning we have 
passed through several phases some based on 
conclusions as erroneous as some of his. 

Soil analysis was developed to a high state 
of accuracy, the mineralogical chemist con- 
tributing to technique. These methods gave us 
exact data as to the total potash content and 
our literature is replete with such analyses of 
the major soil types from all sections of the 
country. Where we made our mistake was in 
assuming that these potash data had a bearing 
on soil fertility. It being accepted as obvious 
that the potash of minerals was the source of 
the potash used by plants and through mineral 
disintegration by natural agencies had been 
ample through countless years for the forests 


MENTION 


and grasses that covered the surface of pri- 
meval America, it was assumed that it would 
be ample for almost continuous crop produc- 
tion. This concept persisted for years in the 
face of innumerable data showing crop re- 
sponse to potash applications. Realizing the 
fallacy of such criteria, soil analysis by the 
chemist yielded to field tests by the agonomist. 
Then, the two, the chemist and the agronomist, 
returning to the laboratory collaborated in de- 
veloping the Neubauer test, reducing to 17 
days the time required to obtain a measure of 
plant response to soil nutrients. 

The chemist, however, persisted in his con- 
tention that the plant’s ability to extract nu- 
trients from the soil could be closely approxi- 
mated by a chemical extractant and now has 
provided us with the “quick test” which, 
correlated with the Neubauer and field tests, 
affords a most convenient method of diagnos- 
ing soil requirements. These methods are now 
in wide use and in several states laboratories 
are operated to provide free soil-testing serv- 
ices on the state-wide basis under official 
auspices. This has been followed by chemical 
tests applied to plant juices, the “tissue tests,” 
of great usefulness particularly in checking 
soil tests, observations of deficiency symptoms 
and plant response. This is now being followed 
by the quantitative analysis of plant tissue, 
applied particularly to the leaves of fruit trees 
and other perennial crops where a definite cor- 
relation is being found between the potash 
content of the leaf and the economic perform- 
ance of the crop. 

Thus, at the end of a hundred-year period 
since Liebig it appears that we are completing 
a cycle, returning to plant analysis, the point 
at which Liebig started, logically so, for 
after all it is the plant itself that must decide, 
in terms of its own requirements and not of 
our preconceived ideas. 
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We have seen that as the result of agricul- 
tural research and conservative sales policies 
based thereon, the production of potash salts 
from German mines by 1913 had grown to 
some 12,000,000 tons per annum. However, 
this expansion represented an over-expansion 
in the number of production units and a type 
of competition which impaired the prosperity 
of the industry as a whole, leading to an en- 
forced reorganization by the Government and 
the cancellation of contracts with certain 
American companies. The resulting contro- 
versy led to the suggestion by President Taft 
that America should have a potash industry 
of her own. Accordingly, in 1910 the Congress 
made its initial appropriation for a survey of 
potash resources of the United States, inaugu- 
rated in 1911. These surveys and their findings 
are a matter of record. The brief time that 
elapsed before the outbreak of the European 
War in 1914 and the cessation of potash im- 
ports, was sufficient only to call attention to 
the more readily-accessible raw materials, pro- 
viding no opportunity for anything more than 
superficial technological research to devise 


methods of extraction. Under the impetus of . 


war-time prices, ten times normal, however, 
American industry undertook the exploitation 


of practically all of them and at the end of the 
war had developed a production capacity of 
practically 50 per cent of normal requirements. 
These enterprises for the most part were fore- 
doomed to failure upon the reappearance of 
potash salts from more feasible sources and at 


lower prices. There survived, however, the 
nucleus of an American industry, notably that 
at Searles Lake, California, which through 
continued and persevering research in subse- 
quent years step by step solved the intricate 
problem of extracting all of the values found 
in the highly comp'ex brine of that desert lake. 
These achievements were detailed before this 
Society at its Spring Meeting in 1938.5 
Following the war the world potash industry 
underwent radical changes. France entered 
upon large-scale production from the minés 
acquired with Alsace. 
operation of mines which she found in her 
possession upon restoration as a nation. Spai: 
developed three mines to exploit the deposits 
previously discovered in the Province of Cata- 
lonia and entered the world market. Russia 
discovered large deposits in the foothills of 
the Ural Mountains and undertook large-scale 
development, for the most part supplying the 
domestic market, however, rather than attempt- 


5**Symposium on Potash.” Industrial and Engineering 


Chemistry, Vol. 30, pp. 853-896, August, 1938. 


‘ing the foreign market. 


Under the British 
mandate with British capital, Palestine de- 
veloped a potash industry utilizing the brines 
of the Dead Sea. Chile with the reorganization 
of her nitrate industry found it advantageous 
to exploit the high potash deposits with the 
development of a soda-potash-nitrate produc: 
which has been found very acceptable in the 
American market. 

In the United States potash surveys, con- 
tinuing after the war, revealed segregations 
of potash salts in the Permian Basin of West 
Texas and Southeast New Mexico concur- 
rently with the discovery by private industry 
of commercially feasible beds of potash salts 
in the neighborhood of Carlsbad. New Mexico. 
Promptly thereafter two mines were developed, 
thoroughly mechanized and refineries con- 
structed, resulting in the establishment there 
of a potash industry of the utmost importance 
from the American viewpoint. A third mine 
is under development. 

In referring to the importance of this indus- 
try to America, your attention is called to the 
significant fact that in contrast with our situa- 
tion in 1914, today, with foreign imports again 
terminated, American agricultural and chemical 
industries are being supplied with their full 
potash requirements and at peace-time prices. 
The products include 98 per cent KCl of both 
agricultural and chemical grades, and _potas- 
sium sulphate, hydrate, carbonate and chlorate. 

Inasmuch as the aforementioned potash 
properties both in California and in New 
Mexico and processes there used were de- 
scribed in detail before the Potash Sympo- 
sium’ at the Dallas Meeting of this Society 
in the Spring of 1938, that repetition will be 
omitted.® 

© Then followed a motion picture made in one of the New 
Mexico plants showing a deposit of potash in its native 


position 1,000 feet underground, and how it is mined, brought 
to the surface, and refined. 
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SOUTHERN PHOSPHATE CORPORATION 





Miners of FLORIDA LAND PEBBLE 


PHOSPHATE ROCK 


~ all commercial grades! 
Plants at Sangully, Pauway, Medulla and Ridgewood, Fla. 











MAIN OFFICE ° Baltimore Trust Building * BALTIMORE, MD. 
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Fertilizer Machinery ano Acidulating Equipment 
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ELEVATORS, AND ALL OTHER EQUIPMENT FOR COMPLETE PLANTS 


ATLANTA UTILITY WORKS - - EAST POINT, GA. 











Plant Food for Fertilizer Sales 


IN the cultivation of fertilizer orders—through sales literature—a 
“mixture” of advertising knowledge, a “top dressing” of skilled 
layout and typography plus “high content” printing, may mean the 
difference between a spotty crop of orders and the harvesting of a 
favorable yield in sales tonnage. 


The selling of fertilizers of standard grades requires “that extra 
something” in your direct advertising to enable your brand to over- 
come present day competition or possible price variations. 


You can profitably supplement your agents’ or dealers’ sales efforts 
with literature which continues to sell after the salesman has left. 


May we submit our ideas and printing costs for your particular 
problem? 


WARE BROS. COMPANY {pirect advertising 


1330 VINE STREET 33 $3 33 33 PHILADELPHIA, PA. 
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ACID BRICK BEARINGS 
Charlotte Chem. Laboratories, Inc., Charlotte, N. C. Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Chemical Construction Corp., New York City. Link-Belt Company, Philadelphia, Chicago. 
ACID EGGS Sackett & Sons Co., The A. J., Baltimore, Md. 


Chemical Construction Corp., New York City. BELT LACING 
ACIDULATING UNITS Sackett & Sons Co., The A. J., Baltimore, Md. 
ical t tion Corp., New York City. 
Seas tare oe The nig iaaliinanens. the BELTING—Chain 
bs Sah ee Atlanta Utility Works, East Point, Ga. 


AMMO-PHOS : ‘ : Jeffrey Manufacturing Co., The, Columbus, Ohio. 
American Cyanamid Co., New York City. Link-Belt Company, Philadelphia, Chicago. 

AMMONIA—Anhydrous Sackett & Sons Co., The A. J., Baltimore, Md. 
Barrett Company, The, New York City. Stedman’s Foundry and Mach. Works, Aurora, Ind. 


DuPont de Nemours & Co., E. I., Wilmington, Del. 
Hydrocarbon Products Co., New York City. BELTING—Leather, Rubber, Canvas 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 


ee Sackett & S Cc The A. J., Balti N 
Barrett Company, The, New York City. ee ssf Prati e A. J., Baltimore, Md. 


DuPont de Nemours & Co., E. I., Wilmington, Del. BOILERS—Steam 

Hydrocarbon Products Co., New York City. Atlanta Utility Works, East Point, Ga. 
AMMONIA OXIDATION UNITS BONE BLACK 

Chemical Construction Corp., New York City. American Agricultural Chemical Co., New York City. 
AMMONIATING EQUIPMENT Armour Fertilizer Works, Atlanta, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. Huber & Company, New York City. 
AUTOMATIC ELEVATOR TAKEUPS 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
BAneert ° Ashcraft-Wilkinson Co., Atlanta, Ga. 

Sackett # Sons Co., The A. J., Baltimore, Md. Baker & Bro: oH. 3. New York City. 

BAGS AND BAGGING—Manufacturers Bradley & Baker, New York City. 


Bagpak, Inc., New York City. Huber & Company, New York City. 
Bemis Bro. Bag Co., St. Louis, Mo. Jett, Joseph C., Norfolk, Va 


BAGS—Cotton McIver & Son, Alex. M., Charleston, S. C. 
Bemis Bro. Bag Co., St. Louis, Mo. Schmaltz, Jos. H., Chicago, Ill. 
BAGS—Paper Wellmann, William E., Baltimore, Md. 


Bagpak, Inc., New York City. " 
Bemis Bro. Bag Co., St. Louis, Mo. BORAX AND BORIC ACID 


American Potash and Chem. Corp., New York City. 
Pacific Coast Borax Co., New York City. 


BONE PRODUCTS 
American Agricultural Chemicnl-'Co., New York City. 
Armour Fertilizer Works,“\Atlanta, Ga. 


BAGS (Waterproof)—Manufacturers 

Bemis Bro. Bag Co., St. Louis, Mo. 
BAGS—Dealers and Brokers BROKERS 

Ashcraft-Wilkinson Co., Atlanta, Ga. Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. Baker & Bro., H. J., New York City. 

Huber & Company, New York City. Bradley & Baker, New York City. 

Jett, Joseph C., Norfolk, Va. Huber & Company, New York City. 

Taylor, Henry L., Wilmington, N. C. + Jett, Joseph C., Norfolk, Va. 

Wellmann, William E., Baltimore, Md. Keim, Samuel L., Philadelphia, Pa. 
BAGGING MACHINES—For Filling Sacks McIver & Son, Alex. M., Charleston, S. C. 

Atlanta Utility Works, East Point, Ga. Schmaltz, Jos. H., Chicago, Ill. 

Bagpak, Inc., New York City. Taylor, Henry L., Wilmington, N. C. 

Sackett & Sons Co., The A. J., Baltimore, Md. Wellmann, William E., Baltimore, Md. 
BAG-CLOSING MACHINES BUCKETS—Elevator 

Bagpak, Inc., New York City. Jeffrey Manufacturing Co., The, Columbus, Ohig. 
BAG PILERS Link-Belt Company, Philadelphia, Chicago. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. Sackett & Sons Co., The A. J., Baltimore, Md. 

Link-Belt Company, Philadelphia, Chicago. Stedman’s Foundry and Mach. Works, Aurora, Ind. 


eemncte ce ec asenasceseaeh, 


HENRY L. TAYLOR, Broker ||, Menhaden Fish Products 


Bentley's Code Cable Address “HLTAYLOR” and 
NORTH CAROLINA BANK BLDG., WILMINGTON, N.C. Fertilizer Materials 
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BUCKETS—For Hoists, Cranes, etc., Clam Shell, Orange 
Electrically Operated and 


Peel, Drag line, Special; 
Multi Power 

Hayward Company, The, New York City. 

Link-Belt Company, Philadelphia, Chicago. 
BURNERS—Sulphur 

Chemical Construction Corp., New York City. 
BURNERS—Oil 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
CABLEWAYS 

Hayward Company, The, New York City. 
CARBONATE OF AMMONIA 

American Agricultural Chemical Co., New York City. 

DuPont de Nemours & Co., E. I., Wilmington, Del. 
CARS—For Moving Materials 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CARTS—Fertilizer, Standard and Roller Bearing 

Atlanta Utility Works, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
CASTINGS—Acid Resisting 

Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 

Duriron Co., Inc., The, Dayton, Ohio. 
CASTINGS—Iron and Steel 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CEMENT—Acid-Proof 


Charlotte Chem. Laboratories, Inc., Charlotte, N. C, 


Chemical Construction Corp., New York City. 
CHAIN DRIVES—Silent 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CHAINS AND SPROCKETS 

Jeffrey Manufacturing Co.; The, Columbus; Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CHAMBERS—Acid 

Chemical Construction Corp., New York’ City. 

Fairlie, Andrew M., Atlanta, Ga. 
CHEMICAL APPARATUS 

Charlotte Chem. Laboratories, Inc., Charlotte, N.C. 

Duriron Co., Inc., The, Dayton, Ohio. 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 
CHEMICALS 

American Agricultural Chemical Co., New York City. 

American Cyanamid Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Barrett Company, The, New York City. 

Bradley & Baker, New York City. 

DuPont de Nemours & Co., E. I., Wilmington, Del. 


Andrew M. Fairlie 


CHEMICAL ENGINEER 
8 ee” ATLANTA, GA. 


CABLE ADDRESS: “SULFACID ATLANTA” 





ULPHURIC Acid Plants . . . Design, Construction, 

Equipment . . . Operation . . . Mills-Packard Water- 
Cooled Acid Chambers, Gaillard Acid-Cooled Chambers, 
Gaillard Acid Dispersers, Contact Process Sulphuric 
Acid Plants. 


CHEMICALS—Continued 
Huber & Company, New York City. 
Phosphate Mining Co., The, New York City. 
* Wellmann, William E., Baltimore, Md. 
CHEMICAL PLANT CONSTRUCTION 
Atlanta Utility Works, East Point, Ga. 
Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 
Chemical Construction Corp., New York City. 
Fairlie, Andrew M., Atlanta, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CHEMISTS AND ASSAYERS 
Gascoyne & Co., Baltimore, Md. 
Shuey & Company, Inc., Savannah, Ga. 
Stillwell & Gladding, New York City. 
Wiley & Company, Baltimore, Md. 
CLUTCHES 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CONCENTRATORS—Sulphuric Acid 
Chemical Construction Corp., New York City. 
Fairlie, Andrew M., Atlanta, Ga. 
CONDITIONERS AND FILLERS 
American Limestone Co., Knoxville, Tenn. 
Phosphate Mining Co., The, New York City. 
CONTACT ACID PLANTS 
Chemical Construction Corp., New York City. 
COPPER SULPHATE 
Tennessee Corporation, Atlanta, Ga. 
COTTONSEED PRODUCTS 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Huber & Company, New York City. 
Jett, Joseph C., Norfolk, Va. 
Schmaltz, Jos. H., Chicago, Ill. 
Taylor, Henry L., Wilmington, N. C. 
Wellmann, William E., Baltimore, Md. 
CRANES AND DERRICKS 
Hayward Company, The, New York City. 
Link-Belt Company, Philadelphia, Chicago. 
Link-Belt Speeder Corp., Chicago, Ill, and Cedar 
Rapids, Iowa. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
CYANAMID 
American Agricultural Chemical Co., New York City. 
American Cyanamid Co., New York City. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Jett, Joseph C., Norfolk, Va. 
Taylor, Henry L., Wilmington, N. C. 
Wellmann, William E., Baltimore, Md. 
DENS—Superph hat 
Chemical Construction Corp., New York City. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
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DISINTEGRATORS 
Atlanta Utility Works, East Point, Ga. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
DRYERS—Direct Heat 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
DRIVES—Electric 
Link-Belt Company, Philadelphia, Chicago. 
DUMP CARS 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
DUST COLLECTING SYSTEMS 
Sackett & Sons Co., The A. J., Baltimore, Md. 
ELECTRIC MOTORS AND APPLIANCES 
Atlanta Utility Works, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
ELEVATORS 
Atlanta Utility Works, East Point, Ga. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
ELEVATORS AND CONVEYORS—Portable 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
ENGINEERS—Chemical and Industrial 
Chemical Construction Corp., New York City. 
Fairlie, Andrew M., Atlanta, Ga. : 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
ENGINES—Steam 
Atlanta Utility Works, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
EXCAVATORS AND DREDGES—Drag Line and Cableway 
Hayward Company, The, New York City. 
Link-Belt Company, Philadelphia, Chicago. 
Link Belt Speeder Corp., Chicago, Ill., and Cedar 
Rapids, Iowa. 
FERTILIZER MANUFACTURERS 
American Agricultural Chemical Co., New York City. 
American Cyanamid Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Farmers Fertilizer Co., Columbus, Ohio 
International Agricultural Corp., New York City. 
Phosphate Mining Co., The, New York City. 
U. 8S. Phosphoric Products Division, Tennesee Corp., 
Tampa, Fla. 
FISH SCRAP AND OIL 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Huber & Company, New York City. 
Jett, Joseph C., Norfolk, Va. 
McIver & Son, Alex. M., Charleston, S. C. 
Taylor, Henry L., Wilmington, N. C. 
Wellmann, William E., Baltimore, Md. 
FOUNDERS AND MACHINISTS 
Atlanta Utility Works, East Point, Ga. 
Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


GARBAGE TANKAGE 

Wellmann, William E., Baltimore, Md. 
GEARS—Machine Moulded and Cut 

Jeffrey Manufacturing Co., The, Columbus, Ohio, 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
GEARS—Silent 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
GELATINE AND GLUE 

American Agricultural Chemical Co., New York City. 
GUANO 

Baker & Bro., H. J., New York City. 
HOISTS—Electric, Floor and Cage Operated, Portable 

Hayward Company, The, New York City. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 
HOPPERS 

Atlanta Utility Works, East Point, Ga. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
IMPORTERS, EXPORTERS ‘ 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

Wellmann, William E., Baltimore, Md. 
IRON SULPHATE 

Tennessee Corporation, Atlanta, Ga. 
INSECTICIDES 

American Agricultural Chemical Co., New York City. 
LACING—Belt 

Sackett & Sons Co., The A. J., Baltimore, Md. 
LIMESTONE 

American Agricultural Chemical Co., New York City. 

American Limestone Co., Knoxville, Tenn. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

Wellmann, William E., Baltimore, Md. 


LOADERS—Car and Wagon, for Fertilizers 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 


MACHINERY—Acid Making 
Atlanta Utility Works, East Point, Ga. 
Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 
Chemical Construction Corp., New York City. 
Duriron Co., Inc., The, Dayton, Ohio. 
Fairlie, Andrew M., Atlanta, Ga. 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


MACHINERY—Coal and Ash Handling 
Hayward Company, The, New York City. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
MACHINERY—Elevating and Conveying 
Atlanta Utility Works, East Point, Ga. 
Hayward Company, The, New York City. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
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MACHINERY—Grinding and Pulverizing 
Atlanta Utility Works, East Point, Ga. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Sackett & Sons Co., The A. J., Baltimore, Md. 


Stedman’s Foundry and Mach. Works, Aurora, Ind, 


MACHINERY—Power Transmission 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co.,.The A. J., Baltimore, Md. 


Stedman’s Foundry and Mach. Works, Aurora, Ind. 


MACHINERY—Pumping 
Atlanta Utility Works, East Point, Ga. 
Duriron Co., Ine., The, Dayton, Ohio. 
MACHINERY—Tankage and Fish Scrap 


Atlanta Utility Works, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 


Stedman’s Foundry and Mach. Works, Aurora, Ind. 


MAGNETS 
Atlanta Utility Works, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 


Stedman’s Foundry and Mach. Works, Aurora, Ind. 


MANGANESE SULPHATE 
McIver & Son, Alex. M., Charleston, S. C. 
Tennessee Corporation, Atlanta, Ga. 

MIXERS 
Atlanta Utility Works, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
$Stedman’s Foundry and Mach. Works, Aurora, Ind. 


NITRATE OF SODA 


American Agricultural Chemical Co., New York City. 


Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J.. New York City. 
Barrett Company, The, New York City. 
Bradley & Baker, New York City. 

Chilean Nitrate Sales Corp., New York City. 
Huber & Company, New York City. 
International Agricultural Corp., New York City. 
McIver & Son, Alex. M., Charleston, S. C. 
Schmaltz, Jos. H., Chicago, Il. 

Wellmann, William E., Baltimore, Md. 


NITRATE OVENS AND APPARATUS 
Chemical Construction Corp., New York City. 


NITROGENOUS ORGANIC MATERIAL 


American Agricultural Chemical Co., New York City. 


Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

DuPont de Nemours & Co., Wilmington, Del. 

Huber & Company, New York City. 

International Agricultural Corp., New York City. 

McIver & Son, Alex. M., Charieston, S. C. 

Smith-Rowland Co., Norfolk, Va. 

Wellmann, William E., Baltimore, Md. 
NOZZLES—Spray 

Monarch Mfg. Works, Philadelphia, Pa. 
PACKING—For Acid Towers 

Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 

Chemical Construction Corp., New York City. 
PANS AND POTS 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
PHOSPHATE MINING PLANTS 

Chemical Construction Corp., New York City. 


PHOSPHATE ROCK 
American Agricultural Chemical Co., New York City. 
American Cyanamid Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Charleston Mining Co., Inc., Richmond, Va. 
Huber & Company, New York City. 
International Agricultural Corp., New York City. 
Jett, Joseph C., Norfolk, Va. 
Phosphate Mining Co., The, New York City. 
Ruhm, H. D., Mount Pleasant, Tenn. 
Schmaltz, Jos. H., Chicago, IIl. 
Southern Phosphate Corp., Baltimore, Ma. 
Taylor, Henry L., Wilmington, Del. 
Wellmann, William E., Baltimore, Md. 
PIPE—Acid Resisting 
Duriron Co., Inc., The, Dayton, Ohio. 


PIPES—Chemical Stoneware 

Chemical Construction Corp., New York City. 
PIPES—Wooden 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 


PLANT CONSTRUCTION—Fertilizer and Acid 
Chemical Construction Corp., New York City. 
Fairlie, Andrew M., Atlanta, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 


POTASH SALTS—Dealers and Brokers 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

Huber & Company, New York City. 
International Agricultural Corp., New York City. 
Jett, Joseph C., Norfolk, Va. 

Schmaltz, Jos. H., Chicago, Ill. 

Taylor, Henry L., Wilmington, Del. 

Wellmann, William E., Baltimore, Md. 

POTASH SALTS—Manufacturers and Importers 
American Potash and Chem. Corp., New York City. 
Potash Co. of America, Baltimore, Md. 

United States Potash Co., New York City. 

PULLEYS AND HANGERS 
Atlanta Utility Works, East Point, Ga. 

Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


PUMPS—Acid-Resisting 
Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 
Duriron Co., Inc., The, Dayton, Ohio. 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 


PYRITES—Brokers 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., New York City. 

Jett, Joseph C., Norfolk, Va. 

Wellmann, William E., Baltimore, Md. 
QUARTZ 

Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 
RINGS—Sulphuric Acid Tower 

Chemical Construction Corp., New York City. 
ROUGH AMMONIATES 

Bradley & Baker, New York City. 

Schmaltz, Jos, H., Chicago, Il. 

Wellmann, William E., Baltimore, Md. 
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SCALES—Including Automatic Bagging 
Atlanta Utility Works, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
SCRAPERS—Drag 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Hayward Company, The, New York City. 
Link-Belt Company, Philadelphia, Chicago. 


SCREENS 
Atlanta Utility Works, East Point, Ga. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
SEPARATORS—Air 
Sackett & Sons Co., The A. J., Baltimore, Md. 
SEPARATORS—Including Vibrating 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
SEPARATORS—Magnetic 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


SHAFTING 
Atlanta Utility Works, East Point, Ga. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


SHOVELS—Power 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Link-Belt Speeder Corp., Chicago, Ill., and Cedar 
Rapids, Iowa. 
Sackett & Sons Co., The A. J., Baltimore, Md. 


SPRAYS—Acid Chambers 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 


SPROCKET WHEELS (See Chains and Sprockets) 


STACKS 

Sackett & Sons Co., The A. J., Baltimore, Md. 
SULPHATE OF AMMONIA 

American Agricultural Chemical Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Barrett Company, The, New York City. 

Bradley & Baker, New York City. 

Huber & Company, New York City. 

Hydrocarbon Products Co., New York City. 

Jett, Joseph C., Norfolk, Va. 

Schmaltz, Jos. H., Chicago, Il. 

Taylor, Henry L., Wilmington, N. C. 

Wellmann, William E., Baltimore, Md. 
SULPHUR 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Freeport Sulphur Co., New York City. 

Texas Gulf Sulphur Co., New York City. 
SULPHURIC ACID 

American Agricultural Chemical Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

Huber & Company, New York City. 

Jett, Joseph C., Norfolk, Va. 

Taylor, Henry L., Wilmington, N. C. 


SULPHURIC ACID—Continued 
U. S. Phosphoric Products Division, Tennessee Corp., 
Tampa, Fla. 
Wellmann, William E., Baltimore, Md. 
SUPERPHOSPHATE 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Huber & Company, New York City. 
International Agricultural Corp., New York City. 
Jett, Joseph C., Norfolk, Va. 
Schmaltz, Jos. H., Chicago, Ill. 
Taylor, Henry L., Wilmington, N. C. 
U. S. Phosphoric Products Division, Tennessee Corp., 
Tampa, Fla. 
Wellmann, William E., Baltimore, Md. 
SUPERPHOSPHATE—Concentrated 
Armour Fertilizer Works, Atlanta, Ga. 
International Agricultural Corp., New York City. 
Phosphate Mining Co., The, New York City. 
U. S. Phosphoric Products Division, Tennessee Corp., 
Tampa, Fla. 
SYPHONS—For Acid 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 
TALLOW AND GREASE 
American Agricultural Chemical Co., New York City. 
TANKAGE 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
International Agricultural Corp., New York City. 
Jett, Joseph C., Norfolk, Va. 
McIver & Son, Alex. M., Charleston, S. C. 
Schmaltz, Jos. H., Chicago, Ill. 
Smith-Rowland, Norfolk, Va. 
Taylor, Henry L., Wilmington, N. C. 
Wellmann, William E., Baltimore, Md. 
TANKAGE—Garbage 
Huber & Company, New York City. 
TANKS 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Sackett & Sons, Co., The A. J., Baltimore, Md. 
TILE—Acid-Proof 
Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 
TOWERS—Acid and Absorption 
Chemical Construction Corp., New York City. 
Fairlie, Andrew M., Atlanta, Ga. 
UNLOADERS—Car and Boat 
Hayward Company, The, New York City. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
UREA 
DuPont de Nemours & Co., E. I., Wilmington, Del. 
UREA-AMMONIA LIQUOR 
DuPont de Nemours & Co., E. I., Wilmington, Del. 
VALVES—Acid-Resisting 
Atlanta Utility Works, East Point, Ga. 
Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 
Duriron Co., Inc., The, Dayton, Ohio. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 
WHEELBARROW (See Carts) 
ZINC SULPHATE 
Tennessee Corporation, Atlanta, Ga. 
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Hayward Buckets 


MONARCH ‘i 
Chamber Sprays “A \* ‘Use this Hayward Class ““K" Clam Shell or (Ps) 


Have replaced other sprays in most ‘ tar rhb ond txetiinn. 
plants throughout the world. Made Paar — St. rae 
of stoneware. Will not break or ee 3 
crack from temperature changes. 
Hard lead body and cap. 

For Scrubbing Acid Gases 


Where acids affect our cast brass 
or “Everdur” nozzles, Fig. 645, we GASCOYNE, CO ] 
suggest Hard Rubber Nozzles. es e 
it 
picasa Established 1887 


Fig. 6020 MONARCH MFG. WORKS, INC. ° 
Westmoreland and Emery Sts., Phila., Pa. Chemists and Assayers 
Public Weighers and Samplers 


27 South Gay Street - BALTIMORE, MD. 
Stillwell & Gladding The Farmers Fertilizer Co. 


Established 1868 COMPLETE FERTILIZERS 
WE MAKE ANALYSES OF BULK SUPERPHOSPHATE 
ALL KINDS SULPHURIC ACID 


130 Cedar Street :: NEW YORK || Acid plant capacity, 45,000 cons. Fertilizer plant capacity, 50,000 tons 
Get in touch with us. COLUMBUS, OHIO 


MPANY, FOR SALE 
Soasialty een 7 — Materials jes hate peal. oy “4 > - 
Rock. Official Chemists for both Florida Hard Rock PHOSPHATE LANDS 
Phosphate and Pebble Phosphate Export Associations. Mineral Rights or Fee Simple 


Official Weigher and Sampler for the National Cotton- BEST AND SAFEST PLACE TO INVEST 


seed Products Association at Savannah; also Oficial 
Chemists for National Cottonseed Products Association. IDLE MONEY 
115 E. BAY STREET, SAVANNAH, GA. HH. D. RUHM COLUMBIA, TENN. 


ETT ALL FERTILIZER MATERIALS Jos. C. JETT 
fF 8 SCRAP for Fertilizer and Fish Meal for Feed, 
Nitrate of Soda, Sulphate of Ammonia, Potash Salts, Board of Trade 
Superphosphate (Acid Phosphate), Meals, South Amer- Building 
BROKER || ican and Domestic Tankage and Blood, Foreign Fish NORFOLK, VA. 


Guano. 4 
























































WILEY & COMPANY, Inc. 
asap and Consulting BALTIMO RE, MD. 


Chemists 











If You Can See—~ 
atm ©Adams’ Formula Rule 


wili show how many pounds of raw material are necessary to obtain 
a fertilizer mixture of any desired formula. No figuring, no guess work, 
no inaccuracies. Now revised for use with materials of highest analysis. 


The Adams’ Rule fits the pocket. Price, $1.00. Please remit with order 
WARE BROS. COMPANY 33 33 $3 1330 Vine St., Philadelphia 
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MORTGAGE GUARANTEE BUILDING 
r v MCA Ca 


ATLANTA, GEORGIA 
GEMERAL SALES OFFICE e 


MERCANTILE TRUST BUILDING BALTIMORE, MARYLAND 
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MIX 


SUPERPHOSPHATE, treated with a Barrett NITROGEN 
SOLUTION, becomes a dry, free-flowing, stable, non-segregat- 
ing base for your fertilizers. And note these additional benefits 
...low potential acidity...a desirable ratio of nitrate to 
ammonia nitrogen...and low salt concentration in the soil 
per unit of nitrogen. 

Such bases form compatible mixtures with Domestic 
SULPHATE OF AMMONIA and many other materials — and 
yield fertilizers that ook better, drill better, and perform better. 
Hundreds of fertilizer manufacturers have discovered that 
Barrett NITROGEN SOLUTIONS make possible ‘‘a better mix.” 


You, too, should have all available information on Barrett 
NITROGEN SOLUTIONS. Ask us! The services of our tech- 
nical men are available to you on request. 


THE BARRETT COMPANY, New YorK,N.Y. 


HOPEWELL, VA. COLUMBIA, S. C. MONTGOMERY, ALA. MEMPHIS, TENN. 
RALEIGH, N. C. ATLANTA, GA. NEW ORLEANS, LA. SAN FRANCISCO, CAL, 


Headquarters for American-made Nitrogen NITROGEN 


* 
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